We report a coordinated multi-band photometry of the RS Oph 2006 outburst and highlight the emission line free y-band photometry that shows a mid-plateau phase at y ∼ 10.2 mag from day 40 to day 75 after the discovery followed by a sharp drop of the final decline. Such mid-plateau phases are observed in other two recurrent novae, U Sco and CI Aql, and are interpreted as a bright disk irradiated by the white dwarf. We have calculated theoretical light curves based on the optically thick wind theory and have reproduced the early decline, mid-plateau phase, and final decline. The final decline is identified with the end of steady hydrogen shell-burning, which turned out at about day 80. This turnoff date is consistent with the end of a supersoft X-ray phase observed with Swift. Our model suggests a white dwarf mass of 1.35 ± 0.01 M ⊙ , which indicates that RS Oph is a progenitor of Type Ia supernovae. We strongly recommend the y-filter observation of novae to detect both the presence of a disk and the hydrogen burning turnoff. Observational data of y magnitudes are provided here together with other multi-wavelength light curve data.
Abstract.
We report a coordinated multi-band photometry of the RS Oph 2006 outburst and highlight the emission line free y-band photometry that shows a mid-plateau phase at y ∼ 10.2 mag from day 40 to day 75 after the discovery followed by a sharp drop of the final decline. Such mid-plateau phases are observed in other two recurrent novae, U Sco and CI Aql, and are interpreted as a bright disk irradiated by the white dwarf. We have calculated theoretical light curves based on the optically thick wind theory and have reproduced the early decline, mid-plateau phase, and final decline. The final decline is identified with the end of steady hydrogen shell-burning, which turned out at about day 80. This turnoff date is consistent with the end of a supersoft X-ray phase observed with Swift. Our model suggests a white dwarf mass of 1.35 ± 0.01 M ⊙ , which indicates that RS Oph is a progenitor of Type Ia supernovae. We strongly recommend the y-filter observation of novae to detect both the presence of a disk and the hydrogen burning turnoff. Observational data of y magnitudes are provided here together with other multi-wavelength light curve data.
Optical observation of RS Oph (2006)
It is well known that the X-ray turnoff time is a good indicator of the white dwarf (WD) mass (e.g., Hachisu & Kato 2006a,b) . When the hydrogen shell-burning atop the WD extinguishes, a supersoft X-ray phase ends (e.g., Krautter et al. 1996) . In a visual light curve, however, this turnoff is not clear because many strong emission lines contribute to it. To avoid such contamination to the continuum flux, we have observed RS Oph with the Strömgren y-band filter. The y-filter is an intermediate bandpass filter designed to cut the strong emission lines in the wide V bandpass filter, so that its light curve represents the continuum flux of novae (e.g., Hachisu & Kato 2006b ). We have further modeled the light curve of RS Oph and have estimated the WD mass by fitting our modeled light curve with the observation.
Optical observations were started just after the discovery of the 2006 outburst (Narumi et al. 2006) . Each observation are listed in Tables 1 and 2 . We have put a special emphasis on the Strömgren y filter to avoid contamination by the strong emission lines. These y filters were made by Custom Scientific, ) . We adapted the brightness and color of (y = V = 9.57, B − V = 0.56) for TYC2 5094.92.1 and (y = V = 9.35, B − V = 1.23) for TYC2 5094.283.1 from the Tycho2 catalog. 
WD mass, Mid-plateau phase, and distance
Our main results are summarized as follows (see Hachisu et al. 2006 , for more details); 1. The y-band light curve observed can be divided into three phases: (a) the early, fast-decline phase until day 40 after the discovery (we assume here t OB = JD 2,453,778.0 as the origin of time as the outburst), (b) a mid-plateau phase at y ∼ 10.2 mag from day 40 to day 75, and (c) the final decline starting on day 75. This mid-plateau phase is first identified by our y light curve. The y and Ic light curves are shown in Figure 1 . 2. Assuming that the binary consists of a red giant companion, a WD, and a disk around the WD, we calculate theoretical light curves and reproduce the observed y and I c light curves. Also we assume that free-free emission from the WD envelope (optically thin plasma) dominates in the early decline phase while the irradiated disk (photospheric) 
3.
The decline rate of the free-free light curve and the hydrogen burning turnoff date depend not only on the WD mass but also on the chemical composition of the envelope (Hachisu & Kato 2006b ). First we have fitted the decline with M WD = 1.35 M ⊙ assuming a chemical composition of X = 0.5, and then examined two other cases of hydrogen content, X = 0.70 and X = 0.35, and found that the best fit models are obtained for M WD = 1.36 and 1.34 M ⊙ , respectively. So we conclude that the WD mass is 1.35 ± 0.01 M ⊙ . 4. The turnoff date of steady hydrogen shell-burning is day ∼ 80, which is consistent with the end of a supersoft X-ray phase observed with Swift (Hachisu et al. 2007 ). The sharp drop of the final decline phase strongly indicates the epoch when the hydrogen shell-burning ends. 5. From the light curve fitting, we obtain a white dwarf mass of 1.35 ± 0.01 M ⊙ , which is close to the Chandrasekhar mass (1.38 M ⊙ , see, e.g., Nomoto 1982) . This suggests that RS Oph is a progenitor system of Type Ia supernovae. 6. The distance is estimated to be 1.3-1.7 kpc from the y and I c light curve fittings in the late phase of the outburst. 7. Finally, we strongly recommend the y-filter observation of novae to detect both the presence of a disk and the hydrogen burning turn-off.
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